the rate of amino acid transport by muscle (9). Increased muscular work leads to a rapid increase in the uptake of the amino acid analog, cr-aminoisobutyric acid (AIB) (1, 9), and the basal rate of AIB accumulation is greater in the tonically active red muscles than in phasic pale muscles (8). In the present studies, the effects of decreased muscular work and denervation on AIB uptake by muscle have been examined.
Previous investigations of amino acid transport (2-5) and protein synthesis (2, 5, 11, 17) The uptake of AIB-14C and inulin-3H by muscles of the hindlimb of hypophysectomized and normal rats was measured as described in the preceding article (9). Hypothysectomized rats were employed to permit study of the effects of disuse and denervation independently of body growth (7). Th e animals were anesthetized with ether during all surgical procedures.
To denervate the soleus and plantaris, a l-cm incision was made vertically immediately below the hip. The sciatic nerve was then sectioned as it emerges from beneath the gluteus maximus. To produce reversible paralysis of the soleus, a cotton pellet saturated with 3 % Xylocaine (Astin Pharmaceuticals, Worcester, Mass.) was placed on the intact nerve. In both instances, a sham operation was performed on the opposite limb; the sciatic nerve was exposed but left intact. The hindlimb muscles were also paralyzed by sectioning the spinal cord at Lr as described previously (7). This procedure also left the sciatic nerve intact.
RESULTS

Within
3 hr after denervation, AIB uptake by soleus muscles of hypophysectomized rats was markedly reduced (Fig. 1) , although no change in muscle weight was evident at this time. Decrease in muscle dry weight was first seen 24 hr after section of the sciatic nerve. The dry weight of the denervated soleus averaged 4 + 1.4 % (P < 0.05) less than that of the contralateral control. The decrease in dry weight of the denervated plantaris averaged 3.6 & 1.1 % (P < 0.05). This rapid decrease in AIB accumulation cannot bs explained by a change in the extracellular space of the denervated muscle, as measured with inulin-3H. Four hours after nerve section, the extracellular space of the denervated muscle averaged 23 & 2 % of the muscle water, whereas that of the control was 20 & I %. Further measurements of AIB accumulation after longer exposures to AIB provide additional evidence that denervation reduced the rate of transport (Fig. 2) . Four hours after denervation, AIB uptake by plantaris muscles was also reduced, although this change was less marked because of the low basal rate of AIB accumulation in this muscle (6, 8) . When AIB accumulation by the denervated plantaris was compared with that of controls 7 hr after administration of AIB, a marked diminution became evident (Fig. 2 ). Experiments were then undertaken to determine if decreased uptake of ATB resulted from the muscle's inactivity or from loss of some "trophic" factor normally released from the nerve. Spinal cord section, which paralyzes the muscles without injuring the motor neurons, reduced AIB accumulation by various muscles of the hindlimb (Table  1 ). The data in Table  1 Table  2 ). The effects of anesthesia were reversible and, with the return of normal function, the ability of the soleus to concentrate AIB returned to control levels.
Additional studies were carried out on muscles at longer times after denervation, when spontaneous fibrillations occur (unpublished observations). Although AIB uptake was decreased for the first few days after denervation, increased accumulation was found in the soleus muscle 4 weeks after denervation (Fig. 3) . Increased uptake of AIB appeared even sooner after nerve section in the plantaris muscle. The secondary rise was not a result of nerve regeneration, and did not reflect any change in the rate of muscle atrophy (Fig. 4) . In normal rats, the secondary increase in the accumulation of AIB occurred much sooner after denervation than in hypophysectomized rats. The increase in amino acid transport after denervation correlates well with the onset of denervation fibrillations (unpublished data). In general, when fibrillations were found, denervated muscles accumulated AIB to a greater extent than controls; when eIectrically inactive, denervated muscles concentrated amino acids less avidly than controls. ( 14), which can induce muscle atrophy, also causes a rapid decrease in AIB accumulation, whereas insulin ( 12) and growth hormone ( 13), both anabolic to muscle, increase AIB transport.
The observations on denervated muscles after the onset of fibrillations, however, argue against a genera1 correlation between AIB uptake and growth, since denervated fibrillating muscles continued to lose weight at a constant rate, even though AIB uptake was increased (Fig. 4) . In addition, the secondary rise in AIB transport occurred sooner after denervation in normal than in hypophysectomized rats, although the rates of atrophy in the two groups of animals did-not differ significantly ( 10) (Fig. 4) . Gutmann and others ( 10, 1 I), however, have argued that denervation and disuse atrophy of muscle are separate processes, and that, unlike simple disuse, denervation constitutes a pathological state for muscle, resulting from loss of trophic influences normally released by the motor neuron.
The present findings on denervated muscle therefore do not necessarily contradict the notion that in normal muscle amino acid transport is correlated with rate of growth. For example, it is possible that the normal coupling between amino acid entry and utilization is altered after denervation. 
